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DEPARTMENT OF DEFENSE

Washington, D.C. 20362

ELECTROSTATIC DISCRARGE CONTROL PROGRAM FOR PROTECTION OF

ELECTRICAL AND ELECTRONIC PARTS , ASSEMBLIES AND EQUIPMENT
(Excluding Electrically-Initiated Explosive Devices)

1. This Military Standard is approved for use by all Departments and

agencies of the Department of Defense.

2. Beneficial commeuts (recommendations, add itions, delet ions ) and any
pertinent data which may be of use in improving this document should be

addressed to: Commander, Naval Sea Systems Command, ATTN: Code 3112,

Washington, D.C. 20362, by using the self-addressed Standardization Document

Improvement Proposal (DD Form 1426) appearing at the end of this document,

or by letter.
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FOREWORD

This standard covers the establishment and implementation’ of an

Electrostatic Discharge (EsD) Control Program for any activity that de-

signs, tests, inspects, services, manufactures, processes, assembles, in-

stalls, packages, labels, or otherwise handles electrical or electronic
parts susceptible to dauuage caused by static electricity. This standard

does not apply to electrically initiated explosive devices. DOD-HDBK-263
provides information ,for implementing the requirements of this standard.

ESD is generated by the relative motion or separation of materials

or flow of liquids, vapors or gases. Common sources of ESD include per-

sonnel, items made of plain plastics, and processing equipment. ESD can

damage parta by direct contact with a charged source or from charges in-

duced by an electrostatic field. ESD sensitive (ESDS) parts include:

microcircuits, discrete semiconductors, thick and thin film resistors,

chips, hybrid devices and piezoelectric crystals depending upon the magni-

tude and shape of the ESD pulse.

This document limits the control program to only the more sensitive

ESDS parts which are susceptible to damage from “personnel discharges of up

to 4,000 volts. Voltages greater than 4,000 volts can be generated re-

sulting in damage to parts which are less sensitive to ESD. The contractor

should consider added precautions where parts of lower ESD se.neitivity
(see DoD-RoBK-263 for parta susceptible to damage from personnel charged

up to 15,000 volts) can be sxposed to voltage levels in excess of 4,000

volts, or where experience or other requirements indicate unde$i,rable risk

of damage to these parts.
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1. SCOPE

1.1 &!?2s. This standard covers the requirements for an
Electrostatic Discharge (ESD) control program for electrical and elec-

tronic parts, assemblies, and equipment containing these parts, excluding
electrically -initiated explosi”e devices. Parts as used herein applies
to electrical and electronic parts. Assemblies as used herein applies to
subassemblies and all highez assemblies up to b“t not including the equip-
ment level. PaTts, assemblies and equipment are collectively referred to
herein as items. This standard covers ESD sensitive (EsDS) items, design
criteria, protected work areas, handling procedures, training, marking of
documentation and hardwaze, intra-plant protective covering, packaging for
delivery, installations, quality assurance provisions, audits and reviews.
For the purposes of this standard, only items sensitive to 4,000 volts or

less are considered. DOD-KOBK-263 , however , identifies parts sensitive to
ESD voltage levels between 4,000 a“d 15,000 “olts.

1.2 Purpose. The purpose of this standard is to minimize the
impact of ESD on equipment reliability and life cycle cost. This standard
may be tailored for various types of acquisitions and allows implementa-

tion options to users to effect a cost effective ESD control program.

1.3 A~lication. This standard may be applied to contractors,
subcontractors, and suppliers, collectively referred to herein as contrac-
tors , who are engaged in any of the functions listed in table I where the
function is applicable to any of che parts identified in appendix A in
either electrical or electronic applications.

1.4 Classification. ESOS items are classified as follows:

Class 1: Items susceptible to damage from F,SD “oltage
levels of 1,000 “olts or less as determined i“ accord-

ance with 5.1.1.

Class 2: Items susceptible to damage from ESD “oltap,e
levels greater than 1,000 volts but less than or equal

to 4,000 volts as determined in accordance with 5.1.1.

2. REFFXENCED DOCUMENTS

2.1 Issues of documents. The following docmnents of the issue in
effect on the date of invitation for bid or request for proposal form a

part of this standard to the extent specified herein:

SPECIFICATIONS

MILITARY

MIL-M-3851o Microcircuits, General Specification for

MIL-B-81705 Barrier Materials, Flexible, Electrostatic
Free, Heat Sealable

(
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STANDARDS

tfILITARY
.,

MIL-STD-129 Marking for shipment and Storage

H@DBOOKS

MILITARY

DOD-HDBK-26 3 Electrostatic Discharge Cent rol Handbook

for Protection of Electrical and Electronic
Parts, Assemblies, and Equipment (Excluding

Electrically-Initiated Explosive Devices)

(Copies of specifications, standards, handbooks, drawin8s, and publications

required by contractors in connection with specific acquisitions should be
obtained from the acquiring activity or as directed by the contracting

officer).

3. DEFINITIONS. The definitions of terms not defined herein
shall comply with DOD-RDBK-263 and MIL-M-3851O) .

4. GF.NERAL REQUIREMENTS

4.1 General. The contractor shall establish and implement an
ESD control program in accordance with table I as required. The applic-

able functions of table I shall also be applied to subcontractors and
suppliers as required to provide a continiun of protection for ESDS items.

Detailed guidelines for establishing, implementing, and maintaining elements
of an ESD control program are provided in DOD-UDBK-263.

5. DETAILED REQUIREMENTS . The cent ractor shall identify the
functions applicable to the acquisitions and implement the ESD control
program elements applicable co each function. For example, for an acqui-
sition which requires the design, manuf act”re, and delivery of equipment,

ali the functions in table I are applicabl-e and the associated ESTJ control
program elements shall be implemented. Lesser acq”isit ions, such as for
only spare parts, requires impleraentatio” of the elements applicable to
manufacturing, inspection (examination/test) , packaging, transportation,

shipping, rework/repair, and failure analysis functions . The extent of
the implementation of these requirements shall be based, as ~ minimum, “pen
the voltage sensitivity level of the most sensitive part applicable to the

function or the lower voltage level of the part class of appendix A.

5.1 Identification and class ification of ESDS items. The contrac-
tor shall determine whether each item applicable to the contract is Class 1

or Class 2.

I (
!:
!

I
Source: https://assist.dla.mil -- Downloaded: 2017-02-09T05:29Z

Check the source to verify that this is the current version before use.



DOD- STD-1686

2 May 1980

5.1.1 ~. Appendix A identifies Class 1 and Class 2 ESDS part

types. When there are reasons to believe a par’c is less sensitive than

indicated by appendix A, the part may be reclassified based upon:

a. ESD voltage level when specified in the applicable mili-

tary pa’>t specification such as the MIL-M–3851O V-ZAP test levels, or

b. ESD voltage levels from test data obtained in accordance

with appendix B or a test method similar to that of appendix B and approved

by the acquiring activity. Copies of the test data and test procedures

shall be available for review by the acquiring activity.

5.1.2 Assemblies and equipment . Assemblies and equipment containing

Class 1 and Class 2 parts shall be categorized as Class 1 or Class 2 based

upon the most sensitive class of parts used therein. The contractor may

reclassify a Class 1 or Class 2 assembly or equipment by circuit analysis

as a minimum. The circuit analysis shall be sufficiently detailed to verify
that protective circuitry will protect all Class 1 and Class 2 parts from

the higher ESD voltage level applicable to the proposed class designation.

For example, to reclassify an assembly from Class 1 to Class 2, a deter-

mination shall be made analytically, as a minimum, that the assembly can

withstand an ESD of greater than 1,000 volts from the test circuit of

append~ U tO anY terminal without. failure or degradation of electrical
characteristics. Additionally, to reclassify an equipment abo”e Class 2 a

similar determination shall be made that the equipment external electrical
terminals (see 5.2.2) can withstand greater than 4,000 volts at any term-

inal. The circuit analysis shall be documented and made available to the

acquiring activity or its designated representative for review upon request.

5.2 Design protection

5.2.1 Protection of parts and assemblies. Class 1 parts shall not

be used where Class 2 or less sensitive parts are available that will meet

performance requirements. Where Class 1 parts nmst be used, protective

circuitry shall be incorporated at the lowest practical le”el of assembly
to limit the sensitivity of that assembly to Class 2 as a minimum. Where

protective circuitry cannot be used to provide this protection the reasons

shall be justified and subj ect to the approval of the acquiring activity.

5.2.2 Protection of equipment cabinet terminals. External equipment

cabinet electrical terminals including test points located on the external
surface of the equipment enclosure shall contain protective circuitry to

limit equipment ESD sensitivity to 4,000 volts as a minimum. Where protect–

ive circuitry canntit be used to provide this protection the reasons shall be
justified and subject to the approval of the acquiring activity.

5.3 Protected areas. Electrostatic voltages in areas where Class 1
and Class 2 items are handled without ESD protective covering shall be

limited to the lowest voltage sensitivity level of these items as a miniumm.
For example, electrostatic voltages on operators and work areas shall be

kept below 4,000 volts when an equipment cabinet with electrical terminals
sensitive to 4,000 volts is being handled without ESD protective covering.

Where access to Class 1 or Class 2 parts and assemblies within the equipment

4
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cabinet is required, operator and work area elect rosEat ic voltages shall

be maintained below the sensitivity of those parts and assemblies to be
handled. Protected areas shall extend, as a minimum, 1 mete= from the

periphery of a Class 1 or Class I item work area. Handling of c~as~ 1
or Class 2 items without ESD protective covering (see 5.5) shall “beper-

formed in protected areas in accordance with detailed ESf)protective

handling procedures (see 5.4).

5.4 Handling procedures. Detailed procedu~es fOT handling Class I
and Class 2 items shall be developed, documented, and implemented for all

protected areas. The details of the procedures shall be related .to the
sensitivity of the Class 1 or Class 2 item being handled and the degree of

controls afforded by the protected area. The more sensitive the item, and

the fewer controls afforded by the protected area, the more detailed the
procedures shall be to provide the required protection from damage d“e to

ESD .

5.5 Protect ive CoveTin&. When not being worked on or when being

transported outside protected areas within a contractor’s facility, Class I

and Class 2 items shall be enclosed in ESD protective packaging or.contain

shunting devices that short all pins to case for protection from tribo-

elect ric char8ing, direct contact with charged objects, and electrostatic
fields. Protective covering for delivery of Class 1 and Class 3 items
under the contract shall be i“ accordance with 5.11.

5.6 Installation “site. For equipment level installation and stox-
age functions only, the following minimum installation procedures shall be

applied:

a. Where storage is required of ESD sensitive equipment prior
to installation, the protect ive covering provided shall be maintai~ed intact;

b. During equipment installation and wttil completion of re-
quired interconnecting cable and connector assemblies, protective covering

on equipment receptacles shall not be =emved;

c. Just prior to engaging a cable connector with a mating
receptacle a“d prior to removing protective covering, connector and recept-

acle surfaces shall be momentarily contacted to discharge ~“y electrostatic
potentials on the cable or installer’s body.

5.7 Training. Training in ESD awareness and proper handling shall

be provided as needed to applicable personnel who specify, acquire, design,

TMnUfaCture, a~semble, process, inspect , test, package, repair, rework

install or maintain Class 1 or Class 2 items. Records of personnel training
shall be made available to the acquiring activity or its designated represen-

tative upon request.

5.8 Markin&

5.8.1 DOcumentat ion

5.8.1.1 Deliverables. Drawings and specifications and provisioning

documentation shall identify Class 1 and Class 2 items collectively as ESDS.

5
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~.

Installation: and interface drawings, technical ~nuals, .+d trai@g course
material shall identify items and external terminals””whi-ch are ESDS as

Class 1 or Class 2 ESDS as applicable. &iditionally tbe above documenta-

tion shall include or refei to documented protective handling procedures.

5.8.1.2 Non-deliverables. Non-deliverable documentation used by the

contractor for the handlfng of Class 1 and Class 2 items shall identify the

item as Class 1 or Class 2 and shall include or refer to documented pro-

tect ive handling procedures as necessary.

5.8.2 fiardware

5.8.2.1 Assemblies. Unless otherwise specified or approved by the

acquiring activity, Class 1 and Class 2 assemblies shall be marked with the

MIL-STD-129 sensitive electronic device ppbol. This symbol shall be

located in a position readily visible to personnel when that assembly is

incorporated in its next higher assembly level.,

5;8.2.2 Equipment enclosures. Unless otherwise specified or approved

by the acquiring activity, the MIL-STD-129 sensitive electronic device
symbol and an ESD taut ion as shown below shall be ‘readily visible to per-

sonnel prior to gaining access to Class 1 and Class 2 parts or assemblies.

CAUTION NOTE
TRIS EQUIPMENT CO~AINS P~TS ~
ASS~LIES SENSITIVE TO DAMAGE BY

ELECTROSTATIC DISCRARGE (EsD) . USE
ES13 PRECAUTIONARY PROCEDURES WHEN

TOUCBING , REMOVING OR INSERTING.

5.9 @ality assurance provisions. A quality assurance program
shall be established to assure conformance to the requirements specified
herein. Prior to use, each protected area shall be certified to verify con-

formance to tbe requirements of 5.3 and shall be periodically monitored to
assure its integrity. This program shall include monitoring and auditing

of ESD requirements invoked. on subcontractors and suppliers.

5.10 Audits and reviews. The acquiring activity resemes tbe right
to perform audits and review documental ion specified herein as required to

determine conf o-cc to the requirements specified in this standard. Also,
tbe contractor’s ESD cent rol program shall include scheduled design and
program reviews. Tbe acquiring activity or designated representatives shall
be accorded tbe option to attend such reviews. llieminutes of these re-
views shall be made available to the acquiring activity upon request.

5. 10.1 Design reviews. Design decisions relating to the ESD control

program shall be presented at design reviews and shall include the fallowing:

a. Identification of Class 1 and Class 2 items (see 5.1) ;

1

[

b. Results of classification circuit analysis for assemblies
and equipment when applicable (see 5.1. 2) ;

6
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c. Protective circuitry for parts and assemblies (see 5.2 .1)

and equipment external interfaces (see 5.2. 2) ;

d. Marking of documental ion including incorporateion of pro-

tective handling procedures (see 5.8. 1) ;

e. Marking of hardware (see 5.8. 2);

f. Problem areas relevant to meeting the requirements of this

standard and proposed corrective actions including tradeoffs.

5.10.2 Program reviews. Progress shall be assessed by the review of

information such as:

a. General design, constriction and =intenance requirements
for protected areas (see 5.3) ;

b. Precautionary procedures. used to conk rol the handling Of
Class 1 and Class 2 items (see 5.4) ;

c. ‘Methods and procedures for assuring adequacy of design

of protective areas (see 5.9);

d. Quality assurance methods and procedures for monitoring
the continued effectiveness of protective areas (see 5 .9);

@ e. Quality assurance methods and procedures for performing

audits of the ESD control program (see 5.9) ;

f. Contractor training program (see 5.7);

Protective covering, packaging and packa~e marking for

Class 1 and C!&.S 2 items (see 5.5 and 5.11);

h. Problem areas in meeting the requirements of this standard
and proposed corrective actions and tradeoffs.

5.11 Packaging for delivery. Unless ESD protective packaging re-

quirements are otherwise specified, unit packs of Class 1 and Class 2 items

shall conform to the followimg:

a. Protection shall be provided to prevent physical damage
and to maintain leads and terminals in the manufactured condition under

handling and transportation environments. Materials used for this protec-

tion shall be non-corrosive and provide protection against triboelectric

generation of static electricity. Conductive shunting foam, bars or cliPs

shall be applied on electrical connectors to short all connector pins and
the connector shell together;

b. Unit packs shall then be enclosed in an ESD protective
material, such as that conforming to MIL-B-81705 Type I; to provide Protec-
tion from electrostatic voltaze sources of at least 4.000 volts in the form
of fields or direct discharge, if the packaging of 5 .lla does not provide

this protection;

7
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of the package shall be marked with the

as otherwise approved by the acquiring

CAUTION NOTE.,
. OBSERVE PRECAUTIONS FOR,.

8ANDLING ELECTROSTATIC
DISCRARGE SSNSITIVE ITEMS

6. TAILORING . The acquiring activity may modify the requirements

of “table I by specifically identifying the functions considered applicable
to the acquisition and delete or add an ESD control program element by
reference in:the contract.

6.1 High reliability or critical programs. For high reliability
or critical programs the acquiring activity, as part of the ESD control

program, should consider including items which are less sensitive than
Class 1 or Class 2 (see DOD-fLDBK-263 for part types sensitive from 4,000

to 15,000 volts) .

6.2 Reacquisition. For reacquisition of equipment not preciously

subjected to an ESD control’ program the acquiring activity should consider
imposing the requirements of 5.1 in addition to the other applicable ele-

ments of table 1. For critical equipment, high reliability equipment and
equipment exhibiting ESD problems in use the acquiring activity should

consider a complete ESD control’ program including the requirements of 5.2.1.

Additionally,
9

considerations may be given to extending the program to less

sensitive parts as provided by 6.1.

6.3 Applicability to government activities. The acquiring ac-

tivity should impose the requirements of this standard o“ government ac-
tivities which perform any of the functions of tqble I. In this area, the
term contractor as used in this standard applies to the government activity.

Custodians:

Army - ER

Navy - SH
Air Force - 17

Keview Activities:

Army - AT, CR, MI
Navy - AS, EC, OS
Air Force - 11, 15, 18, 19, 99

User Activities:
Army - AR, SM
Navy - MC, SA

Preparing Activity:

Navy – SH

(Project RELI-0014)

8
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●
AFPENDT.K A

ELECTROSTATIC DISCRARGE SSNSITIW (ESDS) ITEMS

10. GENERAL REQUIREMENTS

10.1 General. This appendix identifies the Class 1 and Class 2

parts applicable to the ESD control program of this standard.

20. REFERSNCEO DOCUMENTS

20.1 Issues of documents. The following documents of the issue in

effect on the date of invitation for bid or request for proposal form a
part of this appendix to the extent specified herein.

SPECIFICATIONS

Military ‘.

MIL-S-19500 Semi.conductor Devices, General Speclf icat ion

for

STANDARDS

Military

● “ MIL-STD-701 Lists of

(Cop,ies of specifications, standards,
required by contractors in connection

Standard Semiconductor Devices

handbooks, drawings, and publications

with specific acquisitions should be

ob~ained from tbe acquiring activity or as directed by the contracting

officer) .

30. DEFINITIONS . The definition of terms not defined herein shall

comply with DOD. RIIBK-263, MIL-S-19500 and MIL-M-3851O.

40.. GENBRAL RSQUIRFMENTS

40.1 Applicat ion. The ESDS parts applicable to this standard are

listed in table II. These parts are categorized by part types traceable

to MIL-M-3851O, Supplement 1 for microelectronic devices, and MIL-S-19500,
Supplement 1 for discrete semiconductor devices by comparison with the part

types identified in the tables of MIL-STD-701. Non-JAN ESDS parts shall

be identified bv similarity to JAN ESDS part types. ESDS resistors are
traceable by

50.

*

50.1

Class 2 part

th~ir style d&ignation suc~ as RN: RNR, or RZ.

DETAIL REQUIREMENTS

Class 1 and Class 2 parts. Table II identifies Class 1 and

types (see 1.4). Classifications presented are based upon

A-1

Source: https://assist.dla.mil -- Downloaded: 2017-02-09T05:29Z
Check the source to verify that this is the current version before use.



DOD-STD-1686

2 tiy 1980

TARLE 11. List of ESDS parts by part type

CLASS 1: SENSITIVITY RANGE O TO ~100() VOLTS

c Metal Oxide Semiconductor (MOS) devices including C, D, N, P, V and

other MOS .tech”nologywithout protective circuitry , or protective cir-

cuitry having Class 1 sensitivity

● Surface Acoustic Wave (SAW) ‘devices

● Operational Amplifiers (OP AMP) with unprotected MOS cap~citors

● Junction Field Effect Transistors (JFETs) (Ref. x Similarity to: UIL-STO-
701: Junction field effect, transistors and junction field effect trans-

istors, dual unitized)

● Silicon Cent rolled Rectifiers (SCRS) with 10<0.175 amperes at 100° Cel-

sius (°C) ambient temperature (Ref. : Similarity to: MIL-STD-701:

Thyristors (silicon controlled rectifiers) )

● Precision Voltage Regulator Microcircuits: Line or Load Voltage Re.g”la-

tion < 0.5 percen~

● Hicrowave and ‘Ultra-High Frequency Semiconductors and Microcircuits:
Frequency >1 gigahertz

● Thin Film Resistors (Type RN) with tolerance of < 0.1 percent ;power ~0.05

watt
—

● Thin Film Resistors (Type RN) with tolerance of > 0.1 percent ;power <0.05
watt

.

● Large Scale Integrated (LsI) Microcircuits including microprocessors
a.,d memories without protective circuitry, or protective circuitry
having Class 1 sensit iv}ty (Note: LSI devices usually have two to three

layers of circuitry with metal lization crossovers and small geometry
active elements)

● Hybrids utilizing Class 1 parts

CLASS 2: SENSITIVITY fL4NGE >1000 TO <4000 VOLTS—

● MOS devices or devices containing MOS constituents including C, D, N, P,
V, or other MOS technology with protective circuitry having Class 2
sensitivity

● Schottky diodes (Ref. : Similarity to: MIL-STD-701: Silicon switching

diodes (listed in order of increasing trr))

● Precision Resistor Networks (Type RZ)

● High Speed Emitter Coupled Logic (ECL) Microcircuits with propagation
delay <1 nanosecond—

● Transistor-Transistor Logic (TTL) Microcircuits (Schottky, 10V power,

high speed, and standard)

● Operational Amplifiers (OP AMP) with MOS capacitors with protective

circuitry having Class 2 sensitivity

● LSI with input protection having Class 2 sensit ivity

● Hybrids utilizing Class 2 parts
—. .
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available test data and reports on representative parts of a given part

,type. Differences in part design, fabrication techniques, or protective
circuitry could result in the sensitivity of a part being outside the range

specified in table 11.

50.2 . Other parts. Part types which are susceptible to ESD voltage

levels greater than 4,000 volts are listed in DOD-RDBK-263. lle classi-

fication of parts not listed in table 11 or in DOII-HDBK-263 has not been

determined to this date, and no classification assumptions should be made

in regard to non-listed parts. As additional data becomes available, in-
cluding data on new types, the applicable listings will be updated.

I

‘o

t
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20.

30.
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APPENDIX B

CLASSIFICATION TESTING

GENERAL REQUIREMENTS

General. This append ix establishes the triter ia and pro-

identifying Class 1 and Class 2 parts by test (see 5.1.1) .

RETKRENCED DOCUMENTS. Not applicable.

DEFINITIONS . Definitions covered in the standard +all be

40. GENSRAL REQUIREMENTS

40,1 General. ESD classification of a part by test (see 5.1.1 .h)

shall be determined as specified herein. The acquiring activity shall be

not ified of the schedule for test Ing and shall have the right to witness
the testing and review the test data. Classification testing of a part

shall be considered as destructive testing. Tested parts shall not be used

in deliverable hardware.

● ,0, D8TAIL REQUIRENSNTS

50.1 Ge.neral

50.1.1 Test circuit. Testing shall be perfimnmd using the test cir.

cuit of figure 1.

50.1.2 Part function testing. Part electrical parameters applicable

to the part pin combination being tested shall be measured prior to and
after sub~ectimg the part to an ESD from the test circuit of figure 1.

50.1.3 Part failure. A part shall be considered to have failed when
the part functional test performed after an ESD indicates either the part

fails to meet one or more of che electrical parameters covered by the

applicable part specification , or the part has changed 10% or more where

the electrical parameter has not been specified in the part specification.
A failed part shall not be used in further testing since the failure could

affeet electrical parameters of other pin combinations.

*

50.2 Determination of critical failure path. The contractor shall

determine the critical failure paths (see figure 2) using the pin combina-

tions listed in table 111. In addition to tbe pin combinations of table 111
where metallization crossovers exist in microelectronic devices, the pin

combinations which could resuli in puncture of the dielectric between these
crossovers should also be tested. If the part is Class 1 and the intent

is to reclassify the part tn Class 2, start at Step 1. If the part is
Class 2 and the intent is to reclassify the part as less sensitive than

Class 2, start at Step 4. Testing shall be performed as follows:
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START

APPLY TEST WILTAGE ON PIN

b COMBINATION -- MEASURE

ELECTRICAL PARAWTERS

TEST SECCNO FART AT Yes

SAME VCLT/WE ON SAME -

PIN COMBINATION

I

SELECT NEXT PIN

COMBINATION

REPEAT TESTING W OTHER
No

NON-CRITICAL WTH PIN Y
COMBINATIONS AT NEXT

HIGHER VOLTAGE RANGE

oEND

FIGuRE 2

Criiicol poth determination
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TABLE III . Pin combinations f01 ESD test in~

Part Types Pin Combinations

All parts ● All pins tied together (+) to top
center of case (-)

● All pins tied together (-) to top

center of case (+)

Resistors ● Terminal (+) to terminal (-)

Diodes ● Anode (+) to cathode (-)

● Anode (-) to cathode (+)

Transistors ● Emitter to base*

● Base to collector*

Digital Microcircuits ● Input (+) co common (-)**

● Output (-) to common (+)**
9 Input. (+) to output (-),, ,,,
● V+ (-) to common (+)

Linear Microcircuits ● Input (+) to common (-)

● Input (+) to input (-),.
● Output (-) to common (+)

● V+ (-) to common (+)

MOS FETs and JFETs ... ● Gate to source*
● Gat”k to drain*

*Both polarity (+) to (-) and (-) to (+)
**comon -.For NFN technology microcircuits common is the most

negative term-l (i.e. , V- or GND) ; for PNP technology

common is GND.
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a“ =. Test the part electrical parameters applicable to
the pin combinations being tested. Test a part in accordance with the
test setup of figure 1 applying a test voltage of 1,250 volts to each pin
combination shown in table III. Measure the part’s electrical parameters

again after testing each pin combination. Test until a failure occurs or
until all pin ccxnbinations have been tested without a failure. If a fail-

ure Occurred. prOceed tO Step 2; if no failure Occurred, proceed tO Step 4.

b. ~. Test a second part using the same pin combination
in which the first failure occurred using 1,25o volts, Measure the part’s
electrical parameters after testing at each voltage level. If a second
failure occurs the pin combination tested .sh@l be designated a critical

path.

c. SLEI1.A. Cent inue with Step 1 for the remaining ‘pin comb ina-
tions to determine whether other crirxcal paths exist.

d. ~. Repeat the test of Step 1 followed by Steps 2 and 3,
as applicable, for pin combinations not previously displaying the critical

paths, using 5,000 volts in place of 1,250 volt..

e. Step 5. Rank critical paths ,in ascending order of their volt-
age sensitivity as,Determined by Steps 1 through 4.

f. ~. Proceed to the testing of 50.3. ,

e ,(33 ~. Testing shall be performed as follows (see figure 3) :

a. Step 1. Test a sample of parts using the test setup of figure 1
for each critical path determined in 5.2 ; continue testing, until at least

10 parts have beeri tested, or until two failures have occurred on””a critical

path at a given voltage level. Start with the lowest voltage ranked criti-

cal path:

(1) If the critical path was determined in Step 1
and Step 2 use 1,000 volts as the test voltage;

(2) If the critical path was determined in Step 4
use 4,000 volts as the test voltage.

b. ~. Identify the sensitive critical paths which exper.
ienced a minimum of two failures. Classify these parts with respect to ESD

sensitivity range as Class 1 or Class 2. Where no more than one failure
has occurred, classification is not applicable.

I

I
I

I

I
I
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